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m^mO mmi^J.±(Dmit^^mi$^m^'C'^'DX. AlxCai-xN (O^x^l) I^ZX ^m^i^^& 
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(ax=aGaN + (aAiN-aGaN)x-e$) (9 (aGaN(±GaNC0a$4S^^ aA i n {±AlNcOal4g ^^i" 
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i^m(D^>:=ry h i^\^±if^^ tiZji f)G2in^l1im^'^^<^-Amm^j:fzi6. Gamjiimi^Z 
it. M'^U^E.ii (S. Porowski:5.^/I. Grzegoty, J. Crystal Growth, 1997^, ^178^ 
, 174M) > yy y^:^ii (H. Yamanera^, Chem. Mater., 1997^, ^9#, 413M) > 
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Si-o ) > Mx=MGa + (MAi -MGa)xT'^) (Mo a {4Ga<7)J!^i^i $r ^ L , Ma i {4A1 Oj^.T-ft 
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e iLmm t (± . i lb ^ ^ ^ ^ < . y N > K V > ^' t^^f P-^;^^^^ C 4" 

[0 0 2 91 

:$:^m<Dm.^t^^mi^&mi^^Lmm^zm h a-r\ ^yr^ Tm<Dmmm^±.^z±Mm. 

[0 0 3 0] 

hfitzT^mm.r^m^m^<Di\mm^^YLxQami^^^^h^tKx ^ . liNsmtG 

^Oc^^<b-r\ GaN^«Ofg:^f]i'fl:5&«S^$tL-i,o 
[ 0 0 3 1 1 

^.(Dlll-vm^itm (AlxGai-xN) ^.^mi^^^BiisLy^^m^f^^^mizit^^^X^ ^ fzib 

> ^^m]^<D-^^^iu-vmm.im (AixOai-xN) ?h^mi^^^B<^^^^ ^i^^ )^m'^m<M 

[0 0 3 2 1 
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[0 0 3 3] 

[2] m.im}^mw^WL(Dum.-7im 

[0 0 3 4 ] 
[0 0 3 51 

V ^ o 1 1 1- V mmitm^.^m^w^ i^tcmmn.'^^k^^'^^BXhhtzi^). mwL±. 1 1 1- v 
m.im^^^mw^t^B^M^^hn^z'^^un'kmi'rh^zbii^-^ttxhho ^>-^^^cM 

[0 0 3 61 

o tMoT. :^^mxiiMit'^^^^i^<7)^^^h^j:h&m(DmMiinmmtL. mm^mk 
v-9fij*5^^^^o ^j:iimit'^^m^i$-mmmm^u±i<zmim^mi$-mt:fmLfztt<D 

[0 0 3 7 1 

*ihm^Bii.Tmmm<Dma'kKmLfzmao^hmm^mL. r^<4 ^i'^m-f^-t^. # 

[0 0 3 8] 

m^t'^^mi^&u<7)mmi>^^izMmMj:-rh(D^mtL\^^o m^^tm^^i^ (caN, aig 
aN) o^^Lmmt. mn(OTm^mz^T^ ^ ^ )i^)&^^-^fz^ik. rmmu^m 
mLxnhfiho ^(ofzib. mMLfztt<Dmu<7ymw^immm'W.ftx\^^fzn. rmm 

^<D—W>:^^ifMLxy^^fz^i-h^t:^^^^^o tfzmU<DK^ iz^^LX. ^JfiT-^v^^h 
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L f^pMGaN^^O Mit i:: ii^ -r ^ - <!: i -e # ^ o 
[0 0 4 0] 

[0 0 4 1 1 

mmm i 

m^2 4 >^(D^y T 4 Tmm±^Z. *^i^^^^a^S(M0VPE)-S^fflv^-C/p$300 nm 
OGaNlil^f^JjSc L/ic GaN)ilO±tCTi ^20 nmO)? $ L Ttifl:. H2 hNHs <7)?1'^#H 

K4'-eiOOO°C. aO^j^rBlil^^a^^ToTtio ^Mt/c^lS^HVPE'i^tcAtL. GaN?:/p$500;« 
mizm^^ttzo Ga!ti<OWMt LXGaClRmHsi m^^. GaCl^lE^rlO kPat NHs^S^JE^S: 
HI Ui^-f J: 9 t'20~160 kPac7>|gH-e^^ii$-it;'Co nhtifzGaNmU'^y r 4 TmK^^h 

m^^GaN^ALm^^mzo 

[0 0 4 2] 

^XoK^ 20-160 kPa<7)NH3 5^l±<7)|gH-r-5. 920-6. 034 g/cm^ (mtkm. p U) (DmS- 99. 
5%) -Cdbo/io m3^f±<D±^izX ;bmm^'&(Dmizn^ii¥]lOO kPa-V'immUL. ^ 
#fltllC{ilOO kPa<Ot iK»^JSt±6.031 g/cm^ (S^iit ^ (x) <D*^j99. 5%) i:{J{J100%iS 
;6-o7to ^<7)^^<7)S:®^^^^iil&Jg^TEM=^fflv^r?fJSL/ii: 4.0X10^ cm-^fc® 

[0 0 4 3 ] 

i^J,±coii 19 . nmmmRVMMyjmiitLm&-^^i& < ^ ;6^oGaN|gB^H;^»^~^Bgt?^ ^ ^ <!: 
[0 0 4 4 J 

*]Si^J 1 -e#'bn;t:®fi^Jg^^6.031 g/cm^«OGaNg^^«^;^J±^f|ti^AL^ NH3# 
H^^*. 800t:-e96B#FHm3!aa^^To/Co ^<7)P^^ m2 ^Ztt^-T X 0 KJ±t)i 2 -10 Wa^Z 
^m^^fzo ')p:^^hmn liiLfzGam^m^(7^MMm^^7 )\^^ ^ r^-m^ZX -oXWl^L^ 
fzt^^. 5.950-6.090 g/cm^ (ai^jit (x) 0*^98-100%) "Cibo/io IS^^I112t;^ 
^„ mi%M\iZXh%mMK<on-K^^\t}±.tiifi^^2iXy)-K^\^^h%\iZ 
nhfi. m^WaXm^m^-fhZ.t-h^t>i)^^o *#:6<JtCt±8MPacOi:#KS^gJK{i6.085 
g/cm^ (311^^1^ (x) (0*^99. 9%) :t »9 (it?100%i5:d^o /^o 
[0 0 4 5] 

8MPa'eMSt7t:GaNgjL^+^;6^'b. H 3 (1^1" <£ 9 l^. i£@tCj&o T 5 mm:^ O/hM" ^ 

nijiciSgtcfc^oTv^fco ^m^wm\\zx^xm'^\^fz^A^y\(r>m%ti^h. ^/hM-coK* 

^^xf>;^-^GaNgtLS.m(^Kfi^J^O®|*I^^4-pjci67t:o IS:^5r[l] 4 I'^l" 

o 114 ;&^<^^t>;6^^ cfc 9 t^. GaNS^^«<7)®S^-J^Offirt55-^fi6.085±0.005 g/cm3(± 
0.082%)-e^ , *^<7)4i.L>tci5v>{iif®4^JS{±:^§5i^o^v:o 
[0 0 4 6] 

i fcEIS tC^-Tct 9 l'> 5inin:^0 4^:^(7)/h>t 1 Ti-ib, IP $ :^[p]<^:^«4''L^O ' <h — ifci" 

Kfi:^-JS^^{i6.085±0.010 g/cm^ (±0. 16%)-e*o Tto 
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[0 0 4 7] 

10 0 4 8] 

m^2^ T ^ T*«tC^^^M^ffl^ft(MOVPE)vi*fflv^Tff $300 nm<^GaN 

TGaCl^g-O^m^fflv^, GaCl^ffi^lO kPa, NHs^a^SO kPah LfsTo # ttTtiff $330;« m 
<7)GaN^^. V-'^mm^ (M. K. Kelly, 0. Ambacher, R. Dimitrov, R. Handschuh and 
M. Stutzmann, Phys. Status Solidi (a), 1997^, 1^159^, R3) ^r^v^T. ^yy^ 
rmWii)^hmm\^tZo fU^O^tCGaNStCi^ 7 y ^^^^^^Cf^jJ^ «:^-C15 mm:ftflJKOGaN 

[0 0 4 9] 

#^fL/cGaN^5:^;KOKfi^JS^T;V^p< f-'J^ftt^ J: oTilJ^t/^t 5.909 g/c 

(Sl^-lit^ (x) 691^97%) -C-^ofCo TEM^fflv^-C>l<^ISH^HC)m:i^^:tfEfi^-J^ ^rifJ^L 
f^i:^^. 5.5X10* c\&~tnvH%^7f^LfZo ^<D^^^u^tn ^-f h t^K^ti'^ii^'oX id<0 . 

[0 0 5 0] 

[El 1 1 1 tij3V^TM'fbtJ#*ff-il<5S;ftB#(7)NH3 55-|±i:#'bti-/wM'fb%#2»^t^ 

g CO Kfi^-J^ ^: CO fjl^ ^ ^ -r ^ 7 ^) ^ o 

[114 1 ^mm2<Dm.im^mi^&m(oKAmj^<Dm[H^^^7T^ir^'yyx-^^o 
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